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(54) RLM-FORMING COMPOSITION AND ELECTRICAL RLM-FORMING MATERIAL 
{57)Abstract 

PROBLEM TO BE SOLVED: To obtain a filnrr-fbrming composition yielding a coated film which has a uniform thickness 
and has an excellent mechanical strength, crack resistance and CMP resistance and a low dielectric constant 
SOLUTION: The film-forming composition contains (A); a hydrolysate and/or condensate of at least one compound 
chosen from the group of RlaSi(OR2)4-a. wherein R1 is hydrogen, fluorine or a monovalent organic group; R2 is a 
monovalent organic group; and a Is an Integer of 0-2) and R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c wherein R3. R4. R5 
and R6 are each a monovalent organic group; b and c are each 0-2; R7 is oxygen or a-(CH2)ngroup; n is 1-6; and d is 
0 or 1 and (B); HO-(SiR8R90)eH wherein R8 and R9 are each a monovalent organic group; and e is an integer of 
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(54> {xm<o^m mf^g^mmg^/i^i:zfife»mBmtm 



(57) [HiKl] (igEjE^) 

(A) ;R:»aSi (OR2) v. (R»rt: 
(RO d-S i (0R5) 3h: R« c (R^ R*. R^^' 

acTDift. K^ttmm^ftn- (chz) 0-5, ncti- 

L<n^^'rtlfJ^-:^t. (B) ;HO-(SiR8R 
'O) .H (R«joi:t/R»rt:. im(0^mS. eri2-l 



F I r^-r(»#) 

C 0 9 D 183/00 4 J 0 0 2 

C 0 8 G 77/08 4 J 0 3 5 

77/50 4 J 0 3 8 

C08K 5/00 5F033 

5/07 5 F 0 5 8 
*»* »«acMS:5 OL (^14H) »»S\Z»< 
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(A) (A-1) Tic-«^^ (1) -es 

R^S i (0R2) 4.* (1) 

R\ (R'O) 3-b S i - (RO d 
(2) 

gtsSia^tfefl- (CH2) .--eSSiX'SS^Ti^L. n 

^^tLin^^TM^yft (B) TE-«:^ (3) -e 

HO- (S i R«R«0) .H (3) 
-^ixiMO^t^^TjcU ert:2-l 00 OS^$r^ 

tlf}.^<>^< ti,imt^h\z^^T^zt^^mti' 
^ SS:*^ 1 K^O^fi^M^^o 

[a:ft^3l Hfrffi (A) (B) ^5^t^T^-^ 

^ (4) r-^$ix-5^0^M^-h^k-^4fe. 
R^°fM (OR»») grf ..... (4) 

(RWtt^U-hSK Mfl^i^-?'. R"«:«^5S2-' 
5<75r/^^/uS^rt:f:t^^*6--2 0 <75r y -/uS^r^r: 
U gf±^M(?5l^^. fttO-g<?5S«:$:^t*o ) 

(a*«4l (A) (B) *»<0«[^Sq 

(A) .fig^J- 10 0 fiSSS 

(B) J«3^0. 2^-2 OSfi^T-fe^rir^l^a 

(oooil 

[00 0 21 

^Ig/jr, mm<Dm^^^'^^yy^^'^CMP (C 

hem Leal Mechanical Pol ishi 
n g) WffiCflErL. m^-o^ltmit^^O^dmbti^f^ 

[0 0 0 3] 



U R^ttlffi^O^S^'TU afi0-'2(OS»S:S 
-r, ) iiiCf (A- 2) TIE-ASK (2) vm^fioit 

-S i (OR') 3^ R«c 

fti^V^ (S iOz) ^5:Lr. 

■C>SOG(Spin on G 1 a s s ) fll^i^ffix 

[0 0 0 4J ^ZX. ^M¥6-l 8 1 20 l-^»± 

20 fi. mr^'i^^smM^t lx. xr)^ti:miSL^(o^6^!!m 

ft. SWcte5HS<. m^7iy^mzStift^i^^1&(0 

^^mm^m^T^>zt^u^tLx^v. ^om^n. 

it^t^mm^^'tx^^. ^w-^^&t-sQoi^i 
^xh^. 

30 [0 0 0 51 W09 6/0 0 7 5 S-^^atcrt. 

TT^ixXh^^. 
[0 0 0 6] 4^H^3-2 0 3 7 7-^i::^(C 

mtxmi^^y.. m^\^x'^hf\^^mt^mmmM 

[00 0 7] LTi^L. ±,E.<r>X^\Z'>7>it^^iZ^^ 
>'^v^/u zz=L^jxfi t*(r>±3^ ^ t'— h^k^^^r^^-S^ 

50 ^igifc3l«^<cir$:^'«7>'^i:<^i'5t><^"C«:'ti^\ 
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(0 0 0 81 [0 0 0 9] ^^it. (A) (A-1) TS£-^a: 

i:m^ir^M(7)fmAmi&&mzau $b\z^L< R>*si (or^) 4-. (d 

(ct,«n;WgPA16aW^lt»S:^T5C^€ri«^1- 1", ) isJiO^ (A- 2) TS-iSS: (2) X-SSixo^l: 

R'b (R*0) S i - (RO d~S i (OR*) R«c 
■ (2) 

(R^, R*, R«*3j:t/R«tt, fSJ^-CtS^ort^rt 10 od^^i/i/y:^, -fh^-i s o-7'ojK:^i/->7:</, 

<t<. -^tL'^iXlfficO^^S^'T^L. b Jb'irtf crt:. 1^ x h 7- n -7" 7" h 7 - s e c -7' h 

— •C*>ft/irori^^rt) J:< . 0^2a?^^?nL. R^«: •^y^'. -rhy- t e r t -T' v. r hyy 

mmm^tttn- (GHz) .--C3fStT*-5S«:^U n :^r->v^7 ^ ; ^f^yu h y ^ h ^i^v^^:^, 

'a'itfeltU<m^-fix;5*-*t (B) JE-jtt^ (3) -e hy-n-y K^->">7:^> /f^/u h y - s e c h 

aSix-B-fk-fr^t^ ^>>v-y. ^^/^hy- t e r t-y hJ^-Vv'y:/. 

HO- (S i R8R^O) .H (3) /^/U K y 7^:/ ^i/i/^:^. ^f'/l' h y > h'^v^i/T 

•?;h.l®<0:gtaS^5i^U ert:2— X 0 OeOSSfc^^ 20 h y - i s o -T'cidf^v'v'y 

) ^-t^-r^ c t ^wi^&ti-^mm^Mm&^isx ^f^/i- h y - n -y h ^ v-t^T-v. ^i^^/u h y - s 

[0010] y y^/^-^i^^v, tr^/uhy^ 

r^^(7Dim(7D?^^i (A) h^->->7v. fcf:=i/uhy3ih^'>i/7i/. fn/uhy 

(A-l> -n-7'a3K:^r*>v'7>'. t'n/W h y - i s o -^asK 

±32-)lftiC(l) «c*5V^■C. R'isJ:t;R*<oiM(75:^ ^>i^7>. fc^=:/uhy-n-7'h'^->->7:^. fcr=i/u 

s^LTtt. T/u^/i-s. ry-zt'S. ry/^Ss ^y hy-s e c-^'h^^rv/v'^^^, t-^/uhy-t e r t 

(1) •|c:jolr>T. R»rt:iMO:fitia. ^icr/t'^/US tf/u h y ^ hdp-V-^^V. n-T'a tf/u h y 

*yttt7a.n/US-C$>^wt;55^ff5Ul.\ ::c:-C. r/u 30 n-rne/uhy-n-T^nzK^af^i^v^y:^. 

^/l^SirtTFl. ^f-zi-S. ^f^/i'S. yo^y^m. fcf/U h y- i s o -^nd^^i/i/y V, n*"^. 
>/^a<^^25^^rfC>i^^ »^ U < H^jSR 1 - 6 a tT/u K y- n V, n -IT'o fcf/u h y • 

9. Ztlb(OT/i^^/i^Sftm^Xt. ^^LX\^^Xh2: s e c-7'h^v->7>'. n -^d fcTzU h y - t e c*t 

^j:tx^ -j|5^ (X) tcjb%>-C. 7y-/^5iU■Crt:, i -ro t^/u h y / h:^^^^^^^^, i-T'aeyuh 

^-/I'S. ^Dn73:-/ua, T/W v^yl^x i -:^ci e/i- h y - i s o -T'azlf :^>/v/7 

[0 0 11] r-S^^Fi^5^^«^<0:^«cWi: fcf/u h y - s e c h i-ycfcT/uhy 

UTtl. h y > h^->->7>'. h y ^ h^C/i/y:/, h 4o - t e r t -7" h =^->'>7 i — T^a fc^/U h y 7 31 / 

y -ji-T'asK^i^v'y:/, h y - i s o -T'n ^'>iyy>. n -T'f^/uh y > h ^^v'v'y n-T'f' 

'>7V, hy-n-:/h=^->->9:/. hy-sec-y /uKy^h:a?-->->7V, n-T'^/i'hy-n-T'adf^ 

h^->'>7>. h y - c e r t h^'>">7>. hy •Vv^yV'. n -T'f'/^ h y - i s o -7*0 2J^^*>->7 

7::iy :^'>->7>'. 7/U:t'a h y > h ^v'V' 7 X. n - 7'f-/U h y - n - 7^ h =^r- v'7 V, n-7'^A 

:ra h yic h^'>->7:^, 7/^3-0 hy — n-7*ci3ie^ h y - s e c — 7^ h^v'->7>'^ n -'^f^/l' h y — t e 

•>->7>'. 7/U:d-a hy- i s 0-7^0 d^^->£/7:^. r t -7" K^->v'7 n -7'f='/i' K y 7:^/ ^i'->7 

7/U;*-n hy-n-7'h^v'v^7>'. Hy-s s e c -7'f'/i' h y > h =arv">7 V, s e c -^-f- 

e c -yh^v^v'^:^, 7/U:i-a h y - t e r t -7^ h /U- i - h y a: h^*>'>7>. sec -:^f^/U- h y - 

^Vi^yy. 7/U:*-a h y 7xy ^'>->7>'. X h7> ' n -7'a:jf^->->'^ s e c -T'^/i'- h y - i s o 

h!2^->v'7>'. 7^ ^7=- K^*>*>7:^, 7" K7-n-7' 50 -7'ad?:^->->7>, s e c -T'^/i'- K y - n K 



(4) 
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^Pv->7>, s e c-T'f^/^- Kl^- s e c-y h^^e-V 
'yy y. s e c -7' f'/v- H y - t e r c -T' h 

f-/Uh y > h^'>v'7V, t -T'f-/^ h y 31 h4?-->->y 
c-yf'/^hy-n-7'od^^v'->7:/. c -T'f^ 
/Uhy - i s o-T'od^sJ^'V-VTV, t-y^f'/^hy- 
n-y h^i/i^^V. t-y^/i'h y - s e c-r 
'>'>yV. t-yf^/Uhy- t e r t -7'h^'>'>7 

h y-n~7'a4^:Sri/->7^^> 7:xin/U h y - i s o - 

V. 7x=/l/hy-s c c-yh^->i^7V. 7x=:/U 
hy- t e r t-:/h^->'>7:^> T-x^-zUhy 
^•>v'7:^. tfr^yuhy ^ t*=./uhyiii 

i/, 7-r^y:?'ntvuhy^h^*>*>^:/> y~:^y 

v'K=¥v'7'afcf/uhy h^v^'>7^v y^^)'yV^ 
'>7'ae/Uhy3ih^*>'>7>'. V-hy^aoT'atr 
/Uhy 7< h^i^v'yV. y- hy^coT^a tr/uhy:3^ 20 

y:y^ i^y^/W-v^-i s o -7'bi!<^->v'7 v. 

f^/U-v^-n-T' h^-VVyV. v?p<f^/U-v^-s e c 
-y h=¥->->7:^. -:;^f-/U-v^- t e r t'-T'h^i^ 

a^*>i/7V, v?3if-/Ui/3: h^">">7:/. -ysif^/U-v? 
-n-7'nzK^->v'7:^, -:/ic.f-/U-£/- i s 0-7*0 
3jf^fi/->7>, i/aLf-TU-i^-n-::/ h^'>->7V. 'y 

t e r t-^v^'y^y^y. iyzci'j\^i/y:s,y^i^iyy 

y^ i/-n-7'crfcr/U-:^^ h^'>'>7>. i^-n-^D 
\;j\^-ySLV^-y'yyy^ v^- n -T'a fcf/U-i^- n -7* 
ajK^->v'7>'. iz-n-T^n tVl/--:/- i s o -T'cr 
^^'y'yy^y^ y/'- n -T^p e-zi^-'^^-n h^'>-> 

v^-n-T'ctVU-v^- t e r t-y h^'>v'7 
V, y-n-raf/^-i^-^xy ^•>v'7V. 'y- i 

rn3i?dr«>i/7>'. i s o-T'afcf/^-t?- i s o 
-7'a:K^->->7V. i s o -7*a e/U-i^- n - 
7'h^V->7V. i^- i s o-:/ci tViz-i^-s e c- 
7'h^v'V7V. i/- i s o-T'citVt^-i^-t e r t 
-yh^i/i^7:^. '^-i s o-:7'ofc'/^-'>^-7iy 

-y^/u-^^i h^->'>7>'. v^-n-yf'/t'-v'-n- 
7'ad^dt->V7'-^. i^-n-T^f'/^-v'*- i s 0-7*0 
d^^Vi/7i^. v;-n-7'^/^-•^-n-7'h^^•>">7 



-n-T'T^/U--:/- c e r t -7'h^'>'>7>', i^-n 
-7'f-/U'--:/-73i/^->->7V. i^-s e c-^^f^ 
'y^ h=JF">'>7^. v^-s e c -^f^/i^i/^: h ^'>'>7 
y. V?- s e c -yf-z^-v^- n-7*ajK^'>'>7 
V- sec -yf-zl'— V/- i s o -7'a^K=^^•>'v'7>'^ 
•y-s e c-yf-/t'-v?-n-7'h^V->7>', v?- s 
e c s e c -T' h^v">7 V> v^- s e 
c -T'^/U--:/- t e r c -T' h ^•>v'7 i^- s e 

^/Uv?> h^i^-^y^'* i^- cert 
*>*>7Vx i/- t e r t -y^^/i^-v^-n-T'asK^v^ 
i;— t e r t -T'^/i'— V?— i s o— 7*cr*Kde- 
i/e/7:^. i/- t e r t-yf^/i'-iz-n-y h^^i^i/ 
V?- t e r t-T'f'/^— v^- s e c-y h^i^i^ 
7 >^ i?- t e r t -y^/U- v^- t e r t h 
2/7:/. v^-t e r t-T'f^/U— :^-7xy^v-">7 

v/7x:=/Uv/y h=^'>v'7:^. v^7x=./U-i;-:c 
Y^\yiyy>. v/7x:=i/^'-v?-n-7'a3J^=^>">7 

i;7x=:/U-v^- i s o— 7'ad?^v'v'7>, '^7 

e c-T' h=2r">->7:/. v^T'x^/U-v^- t e r t-T' 

h^>>9>. i/7x=/ui^:7xy :^-i/^7V. i^tr^ 

/Uhy > h^i^V7V, y-r^yT'ntr/why / 
•>->7V, y-r^ /7'oe'/t^hy3=-h^'>'>7:^> y 
-iJ^y v'K^v^7'cie'/uhy> y-^y 
•>K^v^7'nfcr/Uhy3:h^->->7:/x y-hy^na 
rn^/Uhy ^ h^'>'>7^^. y- hy^acT'otr/U 

V, -r 1-73: h=^'>'>7>'. h7-n— T'odf^v'v' 
yy^s r- h7- i s o --Xa^^i^yy^. h77x 

y^-y-^T-v. ^^/uhyy h^->'>7v, ^f^-zwhy 

3ih^>'->7:^, ^f^/Uh y -n-razK^2^v'7V\ 
^^yu^y- i s o-7'a3K^'>'>7:^> h y ^ 

h^v'->7:^. aLf^/uhy^ih^i/s/TV. tr^^/uhy 

y h^v/->7:^. tr^irh y:t h^->->7>'r 
hyyh^i^v'7V. T^xn/Uhya: h^v'v'y^. 

i^Txn/ui^Tt h^'y>y y^ i/y:s.^/i^i^3Lb^ 
^js.Y^'^y'yyy. hy^^f^/^^^y > 

Ky3if^/U^y3:h:Jev'->7V, h y 7x::i/U^y y h 
^•>'>7>'. hy 7x::i/W-=ey:=-h=^">*>7>2i5^5felf ^ 

hy^h^'yi^yy. yf-/uh y y h=^'>->7>, yf- 

(00 1 2] (A-2) fig^ 
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±f2-ii»^ (2) cial.^r. im^D^^tLxn. $c 
(1) tm»^^^m^^^f^^ti-v^o. 

(0 0 131 ^ft. (2) <0R^X'h^2m<D^ 

mstLxn. T^^i^ys. ^^»2-6cDr/u^L-:^ 

54i:2:*»foCi:A5-e#^o (2) co3*), R 

i/i;<>a^f-y, 1, 1. 1, 3, 3 — 
-Z-/^/\^iyi/a^i'>. 1. 1, 1. 3, 3 
^3:h^'>-3-7'f^/^v'->n=^i^'-^^ 1, 1. 1. 10 

1. 1. 1. 3. 3— <V^3ih^'>-3-73:=./Uv? 
->^i^r•i^y, 1, 1, 3, 3 -r h 7 ^ h =^v^- 1 » 3. 
-i/pif-zUi^v^ndE^i^y, 1, 1, 3, a—rhT^ch 
3-i^^f=-/^-:^'>«3^1^^> 1» 1. 3» 3 
--r h7> h^iz-l, 3-'x7ai^V':;v'na{^i^:x. 
1. 1. 3, 3-7"h73ih^'>-l. 3-i^7*i^/U 
i?*>a^1^y, 1. 1, a-hy^h'^V-l. 3, 3 
- hy >f-/Uv^v'c:3F-1^:^. 1. 1. 3-hy^h^'> 

-1, 3, 3-hy ^f^/^':^'>cidpf->'. 1. 1, 3- 20 

hy;>f h^->-l,.^ 3. 3- hy 

1. 1, 3-hyih^'>-l. 3, 3-hy7* 
-/Ui;->ci^-9-V. 1. 3-v^/ h^^V- 1. 1. 3, 
3-x h7/f^/^v^v'a^1h>-, 1, 3-i^J:h=a^'>- 
1, 1. 3, 3-f^ h^-^5^/^i^->c^f-:^. 1, 3- 
v^/h=^'>-l, 1, 3. 3-x h7:7:3i=./Uv'v^a^ 
f-V. 1, 3->?3ih^->-l. 1. 3, 3-xh77 

^ip-i^ji h^->i^Vn^H^>', 1, 1, 3. 3-r- so 

1. 3, 3-7^h7^h^i/-l. 3-v;^f^/Wi^->a 
^f-V, 1, 1, 3, 3-r h^->- 1, 3-v^ 
7*=y^i;i/a^•^^i^. 1, 3-i^> h=^->-l. 1. 
3. S-f^h^^f'/l'i^i^o^f-i^^ 1. 3-i^ih^ 

3-':;> h^'V-l, 1. 3. 3-T byZ^^^/^i^-^ 
1, 3-e^Jih#->-l. 1» 3, S-f-h 

(0 0 1 5] -iW:^ (2) fCiSi^-Cdi^OO-fk-g-ifeiirL 

^^i^7 3lr:^?->v?•>7V, 1. 1. 1» 2, 2- 
I.J^.>-2->^/l'V^'>7*-^. 1, 1. 1, 

2, 2-ri<V^3:h#i/-2->f-/^v^'>'7V. 1» 

1, i/'2, 2-'<:/^7' ^^'>-2-7*=^/^v;'>7 

1, 1. 1. 2. 2— <>^3:h=^-V-2-7* = 
1, 1. 2. 2-xh7/ 2 
1. 1. 2, 2— f h73ih^'> 
-1, 2— :^;<f-/^v?'>7:/. 1. 1. 2, 2-rh7 so 



^h^t^Cz-l. 2--:^7:£=:/Vv?'>7V. 1. 1, 2. 
2-7- h^'>- 1, 2 -•:/7'sr:/Uvvy 

1. 1. 2- hypf h^'>-l. 2. 2-Ky^f"/Uv 
C/y:^. 1. 1. 2- hy^ih^iz-l. 2, 2-hy 
>f^/u-:/->7:^, 1, 1. 2- hy 7* h=Sf^->-i, 2. 
2-hy7^-/Uv?v'7V. 1, 1. 2-hy=ih^v' 
-1, 2. 2- Ky 1. 2-v/Vh 

h^?^->- 1. 1, 2, 2-r hy^^/t'v^v'y 
1, 2->^^ h=^'>-X. 1. 2, 2--rK77a 
=i/Ui;'>7>, 1. 2-i^3:h4|^->-l. 1, 2, 2- 

7^ h7 7i=i/i-i?V7i^*if$:. (2) icib^^r 

R^i?- (CH2) «--eS$n-5S<75^l::^ife<hU-C«:. 

h^->'vy/u) ^^v. tr;^ (^^■!^7*/^'>•>y 

/\^) /^v, fcf;^ (v?^ h^->;^f'/^'>y/^) ^^y. 
fcf;:^ (v?3ih^'»^/^'>y/^) ^c^^:^. (C^^ h 

•>^f-/U->y/^) 31^ V, tf;^ (S^aih^^f^v'^^/Ui^y 

/u) V, t';^ (v^^?* h^'>7ai=/i'v'y/^) 
^f'/i'v'y/u) -3:^.^. t^;^ (;^ h^'>v^7^=./U'>y 

1, (-*^1^alh^v-->y/^) T'a/^v. 1, 

(^:^i^73iy^^/->y/l^) ra^^V. 1..3 

-K-;^ (v?/ h^-y-Tff'A'Vy/^) T'a/'CV, 1, 3- 
f;:^ (v^3:h^'»f'/^•>y/^) T'a/^v. 1, 3-ti' 
>^ (v^^ h^->7*=/u->y/^) T'c/^V. 1. 3-tr 

>^ (v^3i h^-y^^^/w-yy /i-) T'cr/N'v. 1. 3-tr 

l^^iyifjtf'/Ui/D/U) T'D^^'V. 1. 3-1^^;^ 
(ih^->i^^f'/l'V^y/^) T'a/N-V. 1. 3-ir;^ 

h^->v^7*^/Uv'y/^) T'a^-'V. 1, 3-tr;^ 
{3:hi|f->v^7a=i/Uv'y/^) T'ay^V/jtiftr^jfetfSw 

1, 1, 2. 2-7^h^/ 2-v^>f^/^i^ 
1. 1, 2. 2— ^K7^H=^*>-1. 2--:/ 
^^/uv^v'yy, 1. 1, 2, 2-7^h7>h^v— 
1. 2--:^7*-/V'V^v'7:^. 1. 1. 2. 2— rh^ 
ih#'>-l. 2-v;7*=./U->'->7:/. 1. 2-v^> 
'h:ar'>-l, 1, 2, 2-r h7>f'/^v^v^7>', 1. 
2-\^^b^'>-l, 1, 2, 2-r h7>f^/^>^v^7 
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1. 2--:^/ h^->- 1. 1, 2, 2-rh77a; 

1, 2-v^3: 1. 1. 2, 2- 

/u) /^y, tr;^ (^^^1^31 hi^->->y/u) tf 
y/u) e';*^ (v^x. h^*>7i:=i/u*>y/u) >^ 

:=./UVyyu) f;^ (a: h=^->v^7x.r;./U*>y 

(A) J«5^^ LTtt.. ±E (A- 1) 
^5>*5J:tJf (A- 2) ^\^<^y*^'rM^:^^m 

y>\ (A-l) ^55^*5X0^ (A-2) A^^tt^fl^flZ 

[0016] (B) I 
Jtffi-jtt^ (3) lCioV^r. lM^«ks^L-Cfi. 5fe 
O-IW:^ (X) i!Rl«/£^S^M^tf^wi:d5-e#5, 

-iG^ (3) -C^$ix-5^t:'8^^^:i-*^^ trtt:. 

5lc5Jgt Kn:3^i/3i<y i^/f^/Uv'c^rl^^^-iKy v^7*- 

n ^f- V - y y 7 * =/U V n ^f'1^ >'^a'g'<*f j5S»* L 

(0 0 17] zKy-r-o^^iSLfttt L-Crt:. 

(3) ^Oe2iJ2-100. ff«U<«:2-5 0-e^ 

-5, (c) *g5>ttia^fcfi2aj£A±*rai:(wtt 

^Lrt>at\ (A) 

(B) A^iO^V^n. (A) 52^3-1 0 OSfiSB 

±*D*iW»|g^»3f) r (B) JSSiJ^O. 2-2oafi 
S5-efc-5, (B) ^5>^?5^SE^Sfl^i5 2 O^fiSS^^x.^ 

trt. ±a (A) «»lC^*iX«R*0-S. R*0- 

(0 0 18] ^^^^lcjo<.^rig'&i:tl (A) ^^<75;fia7K 
5W»fe(73v'7/-/PS:fe<tc; (B) *^}'<?5'>7/-/^S 
d^a-frLTS i -0-S iiS-S-SrJgiftLfctOTfco 

m&W-i^^^&rX. ii^. 1. 000-12 0. 00 

o.iif*L<iii. 200-100. ooomsvh 
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(A) *53'*Ao*5J#rcKI(Zfi. 
^ (4) r-TT^ixo^^u-hik^. 
(0 0 r 9] ^a^-u—h^k^lfejtLTfi. m^r£. h 

10 f^^V, h y - s e c -7' h^*> • 

(r-fe^/ur^ h) ^^v. hy-t-T'h^i^ 
T tr;^ (r-fef^/i-r-t h-^- h) f"^:^. i^- i - 

i^- s e c h - K';^ (T-fer^/ur-fe h-^- 

h^rv-- hy-j^ (r-fef^/^r-fe h:^- h) ^y 
f='^>'. ^y-t-p^h#v" hy;^ (rirf^/uT-fe: h 

K y -n->^c3:ifi(^>' • ^y (aif^/UT-fc 

30 (xf/ur-fe hr-fer-h) ^^v. hy-n-rh:ie . 
C/.^y (3L^yur-t hr-fef^-h) ^^V. h y - s 

hy- t-T'^^i^-^y (if^/WT-fe hr-fer— 

^yaih:^->. hy;^ (3Lf=-/ur-tr hr-fer— h) 

y. ^y-n-T'a^K^-y • Ky:?^ (Jif^/WTir h r ir 

X-h) 'f'9y. ^y- i-radf^rv/- h y;^ 

y (sif^/ur-t KT-tr— K) f'-^V. ^y-sec 

V. ^y-t-yh^'>- hy;^ (^f^/^r-t hr-tf^ 
-h) f"^y. rh7=^;^ (if-/ur-fe hr-fef^- h) 
'f'^:^, ^y (T-fc^/^r-fe h-^- h) hy^ (:=:^/u 
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A, v?-s e c -T' h^'V • t'^ (rjrf^/W'r-fe 

Jx^ ^y-i-:fa;^f^->- hy:^ (r-fef^/ur-fe h:^ 
— h) i;/U3i:jr-6., *y-n-:/h^'>=- h y (T 

-fer^/ur-fe h"t— h) v?/U3:=^^^A, ^y-s ec-:/ 

r-fex— h) — irA. hy--n-:7'ci#dF-v/ 

y (ai^/ur-fe hr-&r— v^/W'= = '^A. hy-i. 
-T'crdf^i/ • ^y {3if^/UT-fe hr-fer^— v^/t^= 
-e^A, hy-n-y^h^v' • ^y (ai^/i^r-fehri: 
^— h) i^/W=ii^^A, hy-s e c-:^h^i^-*y 

(i^/ur-ir hr-fef"-K) v?/u=-!^A, hy-t- 
h^->-tr;^ (3if-/i.r-fc hr-fef"- h) = 

A, s e c -T' h • (:nf^/l.r-fe h r-fer- 

Tirhr-tf^— h) -:;/U3=i!^A. ^yaih^v" Ky 
(if^/ur-lr hr-tf"- h) v^/ws^i^A, W-n 

*y^ i -T'ad^^V- h y ;^ (if-/ur-fe 

y>^ (aif-yur-t hr-fef'- i/z^s^i^A, ^y- 

s e c-T'h^i^- hy^ (aif^/UT-fe hT-feTT"- 
i;/Uarii>A, •ty-t-^H^v'- h y ;^ (::if^/ur 
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t— h) (3i^/ur-feh7-fe7^-h) v?/U3r:*? 

-h) ^y (=:f=-/urirhrirr-h) y/U3^(^A/^ 

10 [0 0 2 0] g&ffi»i«^L'Cj:t. ^m^^ximmm^ 
yy-/^K. yyi^-rvife. ihyf^/^». 

20 y^a ng^Si, hy7/i';*-ng^gs. ^ovgfe. ^ 

/Wd^VSfe. ^^VK. S^K*^ 

«tK. y:^ge/iif«:2|fetfs::iis-e 
[00 2 11 ms\^mt Lxrts ^m)^^J:tfm» 

^yv?v. e^y^^. ^yyf^/^r^>. s^^^/ur? 
hyy^/ur5:^s ^y^i^/uT^v. i/s.^/uy 

30 ^V. hy^^/t'T^^'. -=&y7'afcf/ur ^ v^T'o ; 

h y T^f'/i-r ^ V. ^y^^y— /UT" 
^^'x v?3L^ y — /wr ^ V. f^yu^yai^y— /uy 

:ty ^f^/uv?3i^?y-/ur hy^^^y— 
r^>. i;rif iri/^^c:i-:^^v. i^riftri^i^^ay-^ . 

A. ;KS^t:;«;y i^A. 7ic®t<l:^<y ??a. 7^»it^/^i^^ 
40 if ^*tf S r t i»"C# o. 

[0 0 2 2] Cix?,ttaEc0 3*». Am^^-hit^^. 

a\*^ft2ask±^!Simz9i^\.xtx^\ ±Ktta<^tt 

^Stt. (A) &^ (^^7)^imm^^»n) 1 0 0 

jiassfc^tur. 0. ooi-ioSfiS5. »^ 

L<tt0. 0 1 — 1 0SSa<^ffiH"C*>^, 
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(8) ' #M 2 0 0 1 - 2 4 0 

14 



VSZ c "tftjBT^^am^^ O^-t^ tL<n.i ^Ttit^ 
-:^t (B) Ai^^^Bf^m^^^M^f^ft^f^l^X^j: 

n-^^-f^y. i — y^y. 2, 2, 
f'/U'O^y, n-it^^^y. x—s^^^^y. \y^n^ 
^•fy. ^"^A^'y!; n^^-i'y^i^(o%^^mSii\:j^m^. 

T'nlf/U^V-fey. i ->^n tT/i/^ i;=.f-/U^ 

- i -T'c tVU^rz-fe^. n-T^/^'t:7^ uy^ hi/ 
> f-/u^>-tf :/<Cif(7?*#jK^{b^3S;^SjK ; ^ ^ y - 

— /K t-^^ J — n -'^V'^ y — /K i — ^ 
/— 2-;/^^/\^Zf^ y—/^. sec ^V^/ — 

^^f-f-y— /U, 2->^/^'<:^^/— sec 

2-3i^/^:^^y— /K sec-'^T'^/ — 

'^^f-/— /K s e c /K n-/=•/^r/^ 

y — sec-"? vr v'/uT/i'S— /K h y y f^-zi^y 

/K s e c-"r h7'r•>/^r/^=I— /K s 
e c— i//UT/U=x— /l'. 73:/— /U, 
=ar-f-y— /K p'f-/i'">^ci^:3ef-y-/K 3. 3, 5- 
K.y /i^'>^ a^^i^/— /K '<>'i</^r/i'3— /K 

= 1. 2-7'ae^i^iry 1. S-r^ 

UV^y 3— /K '<V(?>'-:/2t-— /U-2. 4. 2-^^ 

/P-2» 4. '^^i^:^v^2^-/^-2, 
5, ^7'i?Vv?;i— -/U-2, 4. 2 - j^^/i'^^f-:^*:^ 
3r-/ u- 1 , 3, v^^aif^u^^^y v^T'dtTuv 

^y h y aif^i/v^y hyT'oeuv 
^2, 4-'<>'^:^v^^>'x r-th=/ur-fe:h 

1, 2-yatfU>2h^->h\ i^ii-^yy:^. 4-p'f- 



^— f/K 3if^uy^y =— /i/^y-n-yf-zw-^i— 7^ 

y 3— yu^y 2 ~=^f='/U>^f-yU3L— ^/K ^^\yyir 
y 3— x/u. v^x-f-uv^y 3— /u^y 

U'i/^y 3— /uqe-y-n-T'^zt/^n-rzu, 

^y 3— zu-:/-n-7'^/i-^-xzK v^^i^u^-^ys 

— zl^/-n-^=^v^zux.— rzK 3:H=^'>hy^y = 
— zK ^ h7-3^f-t^v^y 3— zu-Iz-n-T'f'-zus.— r- 
zU, yaf u:/>ry 3— zU^V/5^/U:s:— xzK 7" a If 

uv^y 3— /u^yai-f-zu^:— rzu, T^c fcf u>'>ry 3 
— zi^y T^c e'zuai— ^zu, T^cr euv^y 3— zu-^-y 
y-f-zu:3^— rzK v^yofur/iJ^y 3~zu^y /^zU3i 
—r-zK v^T'a eui^iTy 3— zu^/3:^zU3i— xzw, 
20. hyT'ci fc'i^v^y 3— zu^yyf-zU3i— 7='zK ■f'h^ 
tKn77:/, 2-y^zl<7^ h7 t Kcr7^V/jrif<D:=. 
-T^zt.;^^; i;:3:f^zU;&-4e^-h. g^ge^f^/K 

S^gtn-rofcfzu. g^gfci-T'atfzK B^Sfen-T'^ 

zK S^g&i-T'f^zK S^g^s e c-T'f-zK ff^Stn— < 
Vf^zK g^Ss e c-'<Vf^zK g^®S3-;?« h^V^f^ 
zu. g^gfe^^/^^:^^/K g^gfe2-3i^zurf^zK WfM 
2 -:n^zU^:Sr'>zK S^g5'<:^v^/K g^K*>i^ ci^^-> 
zK g^gt^^zU*>^a^:^VzK g^®Sn-/=/K Tir 

r^zU^y >f^zU:3i— -rzK g^K:r.f-U>'^y 3— zu^y 
3:.f=-zl/:i:— -rzu, RKi^s^^ ^:^^y 3--/U^y > ^zu; 
jc— 7'zK g^a':/3if='UV^^y 3-zu^y3:^zb3i— If^ 
zK s^Ki/jcf^uv^y 3— zu^y-ii-7^f=-zU3i— 

ZK g^SjT'nfU^^^ry 3-zU^y>^ZU3t— "^zK ff^ 
StT'aeuv^y 3-zu*y3if-/i/3i— ^zu, ftlStT'a 
e U>^y 3— zi^y T'oe'zusi— r-zK ff^SfeT'afcft/ 
V^ry 3-zu^y7'f^zU3i— rzK f^Kv^T'crfcfUi^^^ 

y 3— zu^y ^f-zus—T^zK RKv^T'ci fu:x^y 3 
-0 — zu^yaif-zuai— T^zi/. i^Sl^ift^ y 3— /U, g^ife^ h 

^'> hy^y3-/K 7*0 e:ryg53:f^zK 7*0 fcf zr^' 

f^zK •>=.!^S-:^-n-rf=-zK fLife/f"/K aS^if^ 
zK ^Sn-rf^zK ILS^n-r^/K ^ a >'^•:;alf=• 
zK 7^zuSfcv^y5^zK 7^zwKv^3if^zu/jrir(753i;^r 
zu9^@^ : N-y-5='zu*zU-6.r 5 K. N~i^>^zu 
d^zU^T^K, N, N-C/:tf-zU3^/UAr^ T-fe: h 

N-yf^/i^r-t hr ^ K. n. N-v^/f^zur 
so " eay K>/ir<if<0'g'S^5^S«:fiRfti?y^/K ssftv; 
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IS 

(0 0 2 31 zix<3<oct»x% yceixv^y 

7'afcfu>'iry 3-/^^y3l5^/^3i- 
[0 0 2 41 :^ftm(0!imAP^f^^^^:TE.<r> t^s*) 
fiSr^CirdJ-C^-S. AfrWfCfl. ^(A) ^^J'trlSW 

tr^Ttiir^ c<OBK<?3®6?aS<i: ^.Tfl, S^. 0-1 
oor. ^f*u<tt:i 5--8 ot:x-^^>, JKJ^fig 
^ia5gife^»^i-^t-fc^9^ ia^i|^^o».*ii 0 or 
£iT<?5r/i-=i— /Ko-g-ftd^ 2 oj:fl:%£iT, i^i-sa 
fi%^^;T-e53 5wi:2i5^ff^uv\ ^,§:ioot:£XT<7Dr 

/U = -/Ufl. ±S2 (A-1) ^i^'tceCJ^I- (A- 2) ^ 

%£XTtc/£6 J: 5 IcasS't^ i:^^- J: 9 Sfe^t" ^ d t i^ft^ 

(0 0 2 51 ^^^■el^lbiX'5^i5£^^^*-f^- ^ 
hV. 12 5 0-4 5 0*ClC^2Ky^-. 

r-fe^/ur-fe h V. 2. 4 -'-*=^-t^>^':^2t"^. 2, 4- 
3, 5 — y^y-J:ty^ 2, 4-;*- 
if^y^yity. 3. 5-3j-^^:/i^3h:x^ 2. 4-y:h 
^y^yiry. 3. 5 -y-^>'':^3^V. 5->^/u-2. 4 

.^-fV'yTty^ 2, 2. 6, 6-7^h7>f^/i-- 

3. 5 — -f^^y^yiry. 1. 1. 1, 5, 5, 5 — • 
^1^7/^2h^-2, 4 -^7*^ I/v^^rV/t if(75 iS^fc 
ri2aj£l±-C$)5, *«!^(CiSi'^'C. jRJ^^^M^^l'f 

<D — h v-g-^fi-art. (a) (^±io*^«ls 
-g-^mSL) (o-g-sta 1 0 0 sss5ic^ Lxa^ 0 . 1 - 

1 0 OSfiSS. jFf^L<flO. 2-8 OfifigB<7?fiHT- 

(0 0 2 61 2 5 0-4 5 0t:(:i«».^^/t:«:5^jaS$r 
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-So flad^y-^-ttrri:. «;trf, d^y r/u^ 1^:^21- 

sKyr^ s'^s. ^j^yry-t^v, sKyr* k d^y^r 
y^■t^y>'. 4^y ;r^i^v?r/-/K ^^/^^^s-^^^^jr 
(!f«:^Jfowi:2i^"C$-5. d<y r/u^u:/2r^l^-i' K« 

it. iKy3^f^l^V3i-:^f-^ K^»it> xJ^yraeui/si-^Je 

10 K«it. d^yr hy^f^i^vst-^l^-f K^it. 2Ky 
u >^2r^i/ Miig/j? ^isjifeff Cjtts, 

[0 0 2 7] ^m^\^^. jKy2i-=¥i/^f^^:^r/u^/u 
jjf y :^:^'>3i^u:/r/w^/^=— -r/K J^y 

y y ^-^31^, T^/u^/uy^iy — /t'd^/t'-^ y vis-ai^o 

a truixT'a i/^^ssKy-?-— , jJ^y :i-^->3i^U>zKy 
20 -^4^, zKyah^v-atf^l^^^i/y-fey :^5Sfl:5^='-?^7^/K 

/uj:j::^7-/u«J-ffc:'^. dfy auf-uy^") =-/Uffi^»3L 

y^y-^y h\ 3Ky ^y-fey v^fl^ss^^^T'-'^- ^^^^^ 

30 y :^-^'>7'n fcri^i-^:^cr5'^=d^y-^— UXfiTSa^ ^ 

[0 0 2 8-1 - (A) o- (B) p- 
- (A) o- (B) p- (A) q- 

(^l'. Afl-CH2CH20--Ci5StL6S^, Btt- 
CHzCH (CH3) 0--C«$n^>S^^U. ofil — 
90. pfilO — 99. qttO — 9 0<?3»S:n^) 

d^y :i-:^P-V3:f^^>T/»'^>'^^— T^^*'- 
d^ y :i-:3^i^3:^ Ui/*? y c fu>'7'ci5^^=d^ 

y-r-, ufy 3i-di-v/3:^U'>'d^y2!-=2e->rae'u>'T/t' 

/K d^ y jt^'y^^^y^yf^^ /^^ai^k^^t^/k 

[0 0 2 91 zfT.6«:iffi^oi^^r2:2S^iX±^fsi^{cffi 
y :r53^->3i^/us, d^y2^^•>7•cr e/us. r$ ks. 

50 iLc, r^y/uip.s^*rt:, r^y/^K. 
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dt-i/3if^/i/r^ y i^- i;3ifruy^y s-zur^ y 

iKy aif-uVi/y --J^r^ y U'- ;^ h^^?- 

•>i/3i^L/yiry 3— /ur^ y t^— ^h^v/jt^y^i 
f*u:x^y 3— /ur^ y i^— h, ^ih^^^'y^f-^^^ 
ij /u7-^ f.^ 31 h:^viKy3if^u>'^y 3~ 

/uTi^yu— 2-fc: Kc^v'T'cie/uriJ^y t^-- 

i^T^neuy^ry =-/ur^y i^-h, lEKyrof 
u:^^y3— /wr^y t^— y h^^v'v^T'n fi^:/^^^ 
y y t^-h. > h^'>3j^y rnfuv^y = 

^^yu— aih^v'jJ^yT'nfcfuvj/y =x— /ur^y 

u-h. 2-v?;^f^/^r^/^^/^r^y h> 2- 
i;3l^/^r^y3l^/^r^y t^-h. N-ti'-/i-tray 
k:^. fcr:=/uey i^:^. r^y/i-r^ K, N-^^/^r 
^y/t^T^K. N. N-i^T'^/^r^ y/^r^ K. n- 
^f^cr-;i.r^yA'r5 K ^y'>i^/^r^y i^-h^£ 

}£<n^JT^ y I/- ha : i^a^^^i^^y ^-f^'JT^ 

y L"- d^y aif^uv^y ^-zuv^r^J^ y i^— 
[0 0 3 0] iis'i-Bessr^-r -5 j^^^'j /^m^^f^<r> 

M^i^Witl^Xn. 2-t Ko^Vac^/U/^r^y U— 

'x^y 3-/u>^^y i^— > h^v-v^^f^i^ViTy 
3-/u>^^yu-h, / h^v^^Ky^f^^v^y 3- 
/i^>^^yi^-h. 31 hdpv'v?jif=-L^>'^y 3— 
^yi^— 3: h^n^i/sKyaif^-uy^y 3— /u^^^ y 

t^— 2- t Kn^'>7'D fcf/u^^^ y v'T' 

a tru:x>ry 3— /M^^ y i^-h. sKy yatruviT 

yn-zU^^^y L/-h, ^ h^i^i^^^BtfUV^y 3 

-/up<^^yu-h, ;^ h^->5j^y :7'nf uy>ry 3- 

^^yu-f.^ aih^v/sj^yycifcruv^y 3— /uyi? 
^yu— 2-v?p<f^/i'T^y3i-^/u;«^^y 

2-i;3if-/ur^/3:f-/uy^^y 
y/i-r^K. N-^^/i'^^^ y^^T'? h\ N, N-v^ 

^ h\ ^yi/v^/i^>^^y \y-'Yti}i<^^^ y 
— |.}g . ,;;^^t^y^y 3— /Uv/^t y xKy 

aif-t/^yy 3-/ui;>^^y u-h. i/T'atru^^^ 
y 3-/u'v;^^^ y u-h, xKy f i^y^y 3-/u 

tf 5)^^,0, cix'brt. ia^fcrt:2ffla±«:(B!^l::«[^ 
[0 0 3 11 ±iai'ie5^^*>tc'''7"^ 



r^yi— n-yf^/t-r^J^ y i^- h, iso-yf- 

/^TiJ^yi^-h. s e c-yf^/^Ti^ y l^— cer 

r^yu'— h. ^yf^-zuri^y u-h. :r^f-/ur^y 
u— y-/ur^ y u— h> r*>/^r^ y k 
xv^/i^r^yi^— r h77^->/^r^y i^— 

to n^^2p«>/uri?^ y i^— h. 2-:3if^/u^:^v/uri?' y 

hv 2-/ h^->3i^/^r^y l^— 2-ach^ 
'>3:^/ur^ y i^— h, 2-> h^-V:?'^ tT/^Ti^ y u 
— 2-31 h^i^T'ne/t/T^y l^— '<Vv^/ur 

^yi^— 7*^/u;e7/utr h— /^r^y U'— hv 
r^yi^—h, v^.>^n'<:/f^-/u:^-:a?-i/3if-/ur^y 

\y—Y^ 7" h7 t Kn:7/i-7y/ur^ y l^— Vdf 

^'^y 3— /ui?7"^y ^— 1, 3-7'^i^>^y3 
^ y t^— -^^f-^vf^/i'^y ^—A^i/T^ y t^— Kv* 

1, 6— -^1^>'^y =— /^v'T^y t^— 2, 2- 

tf":^ (4 — y ci^VT'ci tf c^f->"7'a:=./U) T'o/'^ 
V, 2» 2-1:^';^ (4-r^ y o^^v^ai h^r-v'T'ai- 

^iij^v h y y i^— hy -T'^n— /t^T'o/^vhy 
T-^^y /<v^3iy;^y h— /H-y rij^y U'— h 
/5eif<^ hyr^ y hjs;'<>'^«y^y /^t-h 

.-ctj<t^.\ . 

[0 0 3 2-1 ±2S'ri6S^^$'!e''^>^^ I^>'^®t^^7- 

rofcTA'^^^ y t^— n-r^f'/t^^i^'i^' y 

i s o -T'f /i-^?*^^ y t^— s e c -T^f'/i';^ 
yu-h. t e r-yf-zi'-?'^^!^ l^-**- ^-^^-^^ 

yi^-h. ^^y I — h, /-/u^i^'^yu 

^ ^ y 2 —^9-f>^^^'yf^^ ^ y t^— 

2-> h^rv'^if^/W^^^y U'-h. 2-3iK:^-> 
if^/uy^i^y u-h, 2-> h^->7*ae/u^^^y 
U— 2-31 h^i^T'a i::'/^/^^ y '<Vv^ 
/i/pf^^yu— 7ai=vu;i7/wfcr h— y 

/::i/U7a:=/U>^^y t^— h, /3i/W7ainyU* 

so 3i^/u>^^ y U- X h^t Ka^/t'^y/W/^iJ^ 
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1, a-T'f-^vi/y y i» 4. 

-T'f-uy^y =— /t^v'^^iJ^ y ^— ^2r'<vf=-/u 
>ry 3-/uv^-/^^ y i^- i» e — '=^i^:^^y = 

_ . J, y ^c— /uoi^ V hy ^^i^ y h 

y ^^o-zuT^a/^vhy^i^^y i^-H*^'^ f*y> 

«:2a£i±^|5I^lc:ffi^urt ^mmm\t\.X 

if^n. $P);cfi. 7y^;^^K^i4^J.*'>y 

y r^yv-K«*®^&»iii=if^^ff5-<S: 

[ 0 0 3 3 1 :7 ym7f.^mm^t u-cfi. -W;trf i.. 

1. 2, 2— H^7aD;i-^f'/i' (1. l^ 2, 2- 20 
5r h^^caynEf/U) 31— r/K 1. 1» 2, 2 — T" 

^ya-yui; (1, X, 2, 2-^h77ciDyf^/u) 

31— ^:3^f.^3lf=-UV^y (1, ip 2» 

T'aeuy^y a-zwe; (1, 1. 2, 2-r-h^7a 

DT'^/u) 3:— 7"yK '--:3e-i^7'cieu>'^y =-/^v^ 

(1. 1. 2. 2, 3, 3-^=^1^-:7aD--:>'^/u) 3: 

1. 1. 2. 2. 8, 8, 9, 9/10, 10-'r;&7 30 
' nuYf^^y. 1, 1. 2. 2, 3, 3-'^=^f"7Po 

'r;er:x, n-~ [3- 7/U2i-D:*-^^y;^/ud^vT 
^ K) T^ntf/U] -N, N f^/i^-N-*/^3j^^ 

7yu:ror/t'^/i'-N-3^f-/^^/^*-''*'^y 
7rs^^F 1 4 2D. [3IF 1 7 2, PSIF 1 7 3. [SIF 1 

8 3 (£i±. :^cB*'f>'^ft^xie (*) aa . ^7 h 

'>:/EF/9 0 1, fS13 0 3. ISJ3 5 2 (ff^lcB^k^^ 
{») Sb , 7a7-KFC-4 3 0. IB1FC-4 3 1 
(eS:^y-:=^^ Si) ^ riM:;</-KAG7 1 
0^ i^-7a>S-3 8 2, jSISC-lOK PSISC- 
102. IBISC-103. IBIS C- 104. PISC-1 
0 5, I3ISC-10 6 OfiSS^ (^) SS . BM-10 so 
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0 0, BM-1 10 0 («S (») . NBX-15 

s£>;if:77'y>^ F 1 7 2, BM-1 0 00. BM-11 
0 0, NBX- 1 5;d5Wwiff*Ll>o '>y =-:/^rJ?-ffl 
©i^ltLXW:. W^rfSHTPA. SH2 1PA. S 
H3 0PA. ST9 4PA (V^-fixfe^U • = 
^^••>y=->- (^) Si'ir<!:^^''^'5Ci:i5tb5feoo 

±ffiSH2 8PA. SH3 0PAlCffi 
^1--STI5-ilg^ (5) -C?SStL-51:-&*iSWC»*L 

(5) 




CHa 

I 

.SI--0 




I I ^ 



- [0 0 3 51 ^b\c:$:^m(Dm^mzn=^°^ Kt^v'y 
\,\ z2u^ Vi^'^yV Ptrx. Mx.rf, s^Jje^oSTK^^ 

5fil^«J:g;&>5'-3 OniM. »*U<ttlO— 20m 
^J^^Mti^^l 0-^4 omS%a^<75^(7D-C^^o 

ik^xig (^) Sk. / ^ y -A^i^V ^y^^^i^t^^ 
ayNV-/U'>y;«7//U;««E{fc:^X^ (^) 

.M^k^i^x^ »<75r/u^'^>^/^5 2 0. raioo. 
IBI2 0 0 rJiW7rW'>^5;<7/u (») »tf^r/^?:^^ 

y y'/K r/i'^ i o > pi i 3 2 /:? ifd^^if ^ 
L<rt:. 2'-3 0l:ft%t'fe9. a^itttwfsrcxjgs: 

SHS^^-S, a£^2^<75±@J^5^«^i^2'-3 0SS%T- 
S i02 S i N^^^^^-^^^S^'^^ 

(0 0 3 61 w<7?^coffiSri. 1©^ 

0. i-^snmmsto^^B&t^zta^xt^o ^ 
^ia-TTSMi-r^^sv ^b^t^fiso-eoorms 

OiaS-C\ ii^, 5-2 4 055'g^^^U'C^'t-5w 
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ALSI, DRAM. SDRAM. RDRAM. D-R 

D R AM/iif (?3^flc9S^^/SfpiiesK^®p.'«ejfeffi<75 

[0 0 3 7] 

[0 0 3 81 ^a^tS?>$»^g: (Mw) " 

~ (Gpc) mzx*)m^Lf!u 

fm^mis^. 10 0 c cOT-h^t Ko77i^{cS 

hiTyA 5 0-C ALC/GPC) 

^yM. : BSfn^X {») aSiOSHODEX A-8 OM 

(S$5 0 cm) 
»l^i£S:4 0t: 
: 1 c c/f^ 

t00 3 9l^eSS 

a^Sii&^^ra^u. hru~-h±-ci oot:-ci 

5^fS3. 2 0 0t:ri^RnS«4:*£lftt. $e>lC4 2 0^ 

h/>V;«7-K (Sc) »<OHP 1 6 4 SlBim^XXfH 
P4 2 8 4A7'U->i^3 VLCR>-^--St'^r. 10 

kHz ^z^n^^&mii-^bnih u^su 

[00401 

8-< >^^->y 3i^!?i/>-h«C. -7ifc'>3- hifeSr^i^^r 

iJ-ra. 2 0 0^-Cl^^fflSffi€rtoftt. ^b^z^ZQX 
<0^^a^(D:t^y KT't/— h4»"C3 O^J-SK^JteSt 
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[0 0 4 U ^S£2Si£S 

^BJ5. 2 0 0t;-Cl5^-Pa1Sffi^«iSIL. $C>(w4 2 0r 

ft. c^oss^-^/'f y-rv^-xp 

^m^^xmm\»9mm{zx*)W^^^m 

10 [004 2] ^(DCMPm^ 

»Bg. 2oorr-is^rasa^®ftL. $e)ic4 2ot: 
[004 31 ;^7y- : v^y^-aBfc^kTK*^ 

WmE.tl : 3 0 0 g/cm* 
9F»^ra : 6 0» 

[0 0 4 4] I 
:B^m^^<vy/^^7^^'PX\ /f=-/^hy / h^-V'^ 
71^7 7. 04g. Xh7> h^'>->7:^2 4. 0 5 g 
{T^f-A^T-t hi— h) f-^i^o. 4 8 
g^. T'net^V^y =3— /i''=e/yc2fcf/U3i— r/P2 9 

30 ;ic8 4 g^lK^P»1i^ftr^irife&aLfco 5 5 ^ 

.'C*C4«lFRfiaC$-frfc<^^. r-fcf'/^r-fe h>'2 5 gSr/-: 
«SAdU S^IwSO^J-PpISSSH^:. KrtSBtSr^ia^-CJfr 
^L?t. 5 0*C-C»S?flf;5^'b/^5^/-/^^^^tf^ 
^14 9 g3i/^3j<U— ixa VCS^L. atMD^^* 

fi. 8.-5 0 0X^0^, 
-g'fig«2 

04gt^K7> h^->'>7V24. OSg 
40 Sr. u>'>ry3-/u^y>^/^^-7^>^2 9 0g 

:;^y-!7v^-^-"e«??§-fr. S 

1. 5 g%^^$-frJt^;rv55^8 4 g%i^P«!l;5Mt 
T^lcafetoUfc* ^(D^. 5 5^X4^^®?$-^^ 
<^*>. S^Ga€rMaS-c??ftaLfco 5 0t:-e®S?ff;i*^ 
^^y-zuir^jc^rg-tf^^rl 4 9 g:=:/<xKU-->3 > 

(0 0 4 51 -a-tfwa 
so ^5^-fe-'<7y/u7 7;^3<f«w. 3i^y-/u5 7 0 g. 
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i^^]) '://f-/\^'>'^^f'yO. 2 5sSiOL. *0. 2 

a^«:MStfcfcw5. 2. 6 2i:fi(/if-C5?o)t, a 

5 5, IGP a iriS^'^fi-e^ortu ^(^DCMP 
[0 0 4 7] 2 — 6 

[0 0 4 8] 













ff7^ 


CMP 


1 


0 

lOOg 


NBX-15 0.0068; ^A^^^^ 
0.25? 


2.62 


oa 


o 


o 


2 


O 

lOOe 


^jpjj^Safi 700 <TOl?«ltK t***^ 


^59 


6.0 


o 


o 


3 




^jpi^^SJKj 1400 ®5|eWtro 
}*y^Jlrya^y 3.0? 


2.57 




o 


o 


4 




SH28PA0.G06a 
lJ3ir 


2.65 


63 


o 


o 


5 


O 




2.25 - 


5i3 


o 


0 


6 


<2) 

lOOg 


SE28IA0.006& 

700 co^trB'^>«' J->'/ti*->«w- 

LOr Sft3p*i55^:f«ti2DOO<0 


ZJ3S 




o 


o 









(13) 

23 



^:ry32!^160g<!:10%>f'/i'T$y 9 0 

^2 0. 0 g^75z&-&?«$:l5e'Pol7i^«t-Ci@?«(-^l-?t<. 
-^(7^^. 6 O^CT- 2 *?P«3SiJr>c -frit (73 st?«^Mia 

o tr/Ui— f/U 2 0 0 g ^^50 5 or -C^?SA>^ 

>^^y ^/u$:-&tfS^ff«: 9 3 0 

4, 400-e$)ofco 
[0 0 46] HjfiMl 



[0 0 4 9] ifcR^l 

(0 0 s"*ol 



(14) 



•^Sfl 2 0 0 1 - 2 4 0 7 9 8 



(5l)Int.Cl.' 

C 0 8 L 83/06 
83/14 
C 0 9 D 5/25 
HOIL 21/312 
21/316 
21/768 



F r 
CO 8 L 

CO 9D 
HOIL 



83/06 
83/14 
5/25 
21/312 
21/316 
21/90 



C 
C 
S 



(72)^?^# SB \% 

K.^t5«*IE:^*:iTgUS24^ v?^^ 

(72) IS!^^ liJS /tfc^ 

K^t5^^iz:«ia:::T§n§24-^ 



FiJ'— 4J002 CP031 CP051 EE046 FD316 
. GQOl GQ05 
4J035 BA03 CA051 CA061 EAOl 

EB03 EB04 HAOl BB03 LB20 
4J038 0LO31 OL071 0LQ81 0L161 
HA176 SA186 EA236 JAll 
JA34 JA37 JA38 JA39 JA40 
JBOl JBQ3 JB09 JB23 JB31 
JC25 JC32 JC38 KA04 KA06 
KA09 KAa4 NAll NA17 NA21 
PA19 PB09 PBll PC02 PC03 
PC08 

5F033 QQ48 RR21 SS22 SS30 HQS 
XXOl XX06 XX17 XX24 

5F058 AA02 AAIO AC03 ADOS AF04 
AE02 



